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• Past research has shown that, compared
with other monetary aggregates and
expressed in real terms, net M1 and gross
M1 have traditionally provided superior
leading information for output growth.
• Financialinnovationsandtheremovalof
reserve requirements have made it
increasingly difﬁcult to differentiate
between demand and notice deposits.
This suggests the need to re-examine the
information content of narrow monetary
aggregates (such as net M1 and gross M1)
that depend on this distinction.
• Evidence examined in this article shows
that, since 1993, real M1+* has become a
better indicator of future output growth
than real gross and net M1.
hile many countries have abandoned
monetary targeting1 over the past two
decades, monetary aggregates are still
useful indicators of future economic
activity. This is true even though growth in these
aggregates has at times been affected by shifts in the
demand for money. As suggested in Longworth (2003),
there are several reasons to believe money can provide
leading information for output growth, including its
role in the transmission of monetary policy. In Canada,
the relationship with output growth is shown in the
literature to be the strongest for narrow monetary
aggregates (Hostland, Poloz, and Storer 1987; Muller
1992; Maclean 2001; Siklos and Burton 2001; Hassapis
2003). However, some authors have found that the
link between real economic activity and monetary
aggregates has weakened over the past two decades
(Siklos and Burton 2001).
Past studies have found that narrow
monetary aggregates, particularly
real net M1 and gross M1, contain
explanatory power for real output
growth one to two quarters ahead.
At the Bank of Canada, narrow monetary aggregates
expressed in real terms (i.e., deﬂated by a price index)
1.  The goal of monetary targeting is to keep the money supply growing at a
speciﬁc rate.
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continue to be monitored to assess their information
content for real output. Past studies have found that
narrow monetary aggregates, particularly real net M1
and gross M1, contain explanatory power for real out-
put growth one to two quarters ahead. But no study
compares how the leading-indicator properties of var-
ious narrow aggregates (net M1, gross M1, M1+, and
M1++) for output growth have evolved over the recent
period. (See Box 1 for deﬁnitions of narrow monetary
aggregates.)
Financial innovations in banking products over the
years have made it increasingly difﬁcult to differenti-
ate between demand and notice deposit accounts. For
example, both types of account now offer similar
interest rates and comparable accessibility to funds.
The elimination, between 1992 and 1994, of reserve
requirements on all bank accounts in Canada has
removed the need for banks to discriminate between
demand and notice deposit accounts (Aubry and Nott
2000).2 As a result, the classiﬁcation of accounts by
financial institutions between demand or notice
deposits has become increasingly arbitrary.
The blurred distinction between the two types of deposit
raises questions about the value of those monetary
2.  The reserve requirements were 10 per cent on demand deposits and 3 per
cent on notice deposits. These requirements were imposed only on the char-
tered banks.
Gross M1 (hereafter GM1): currency outside banks
plus demand deposits plus adjustments1
Float: funds in transition for settlement
Net M1 (hereafter M1): gross M1 minus ﬂoat
M1+: gross M1 plus chequable notice deposits plus
adjustments
M1++: M1+ plus all non-chequable notice deposits
plus adjustments
The Difference between Gross and Net
Aggregates
Float consists of the amount of funds in transition
between the time a cheque is deposited or a pay-
ment is sent and the time the payment is settled.
For example, before a cheque is settled, the funds
are subject to double counting.2 Unlike gross mone-
tary aggregates, net aggregates are adjusted for
1. “The Bank of Canada adjusts its monetary aggregates each time one of
the following four events takes place: (i) the acquisition of a trust com-
pany by a bank (ii) the acquisition of an entity in a sector that was not pre-
viously included in the monetary aggregates (e.g., investment dealer) (iii)
the formation of a bank from a trust company or companies (iv) the
acquisition of a bank by a trust company.” In addition, “the monetary
aggregates were also adjusted in the past to (i) eliminate a number of dis-
continuities related to changes associated with the 1980 Bank Act revi-
sion, and (ii) introduce a new reporting system for the banks” (Kottaras
2003, 2).
2.  For more details, see Cozier (1993).
ﬂoat to accommodate the issue of double counting.
While the adjustment for ﬂoat is what differentiates
gross M1 from net M1, ﬂoat is an insigniﬁcant por-
tion of M1+ and M1++; as shown in Chart B1, the
year-over-year growth of M1+ is little affected by
whether an adjustment is made for ﬂoat.3 Given
this consideration, the analysis of M1+ and M1++ in
this article is restricted to measures on a gross basis.
3.  The same conclusion applies to M1++.
Chart B1
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BOX 1
Deﬁnitions of Narrow Monetary Aggregates5 BANK OF CANADA REVIEW • SUMMER 2005
aggregates whose very definition is based on such a
distinction. Specifically, M1 and GM1, which include
currency and demand deposit accounts, are directly
affected by this classiﬁcation issue. The broader meas-
ures of narrow money, namely M1+ and M1++, cap-
ture both demand and notice deposits and, hence,
should not be affected. Since this classification has
become somewhat artificial, it is possible that the
narrower aggregates (GM1 and M1) no longer contain
superior information to that of M1+ and M1++. It is
therefore interesting to compare the various narrow
monetary aggregates with respect to their properties
as leading indicators for output growth.
Creation of the Narrow Monetary
Aggregates in Canada
There are many ways to aggregate various financial
assets and money stocks to represent the supply of
money. Economists generally aggregate money using
two approaches (Laidler 1969). The ﬁrst approach is to
group those monetary assets that most closely repre-
sent some underlying deﬁnition of money, such as a
medium of exchange or a store of value. The second
approach is to define money as an aggregation of
ﬁnancial assets that have the most signiﬁcant empiri-
calrelationshipwithcertainmacroeconomicvariables,
such as real output and inﬂation. However, no single
method of monetary aggregation has been universally
accepted, because there is no simple “one size ﬁts all”
approach to deal with the numerous economic con-
cepts of money (Laidler 1999). As White (1976, 49)
remarked,“theanswerto...therelatedchoicebetween
alternative money deﬁnitions [is] based on the useful-
ness of the various aggregates for policy purposes.”
The Bank of Canada began publishing monthly data
for monetary components well before 1970. It was not
until the 1970s, however, that the monetary aggregate
M1 was reported. During the 1980s, the Bank also
began reporting M1A, which is deﬁned as the sum of
M1 plus daily-interest chequing accounts and non-
personal notice deposits. This aggregation comprised
the most liquid monetary accounts and was intended
to represent money for transactions purposes and pur-
chasing power.
Financial Innovations and Money
Distortions
In the past 20 years, ﬁnancial innovations have played
a significant role in the way economic agents have
managed their money and financial assets. These
innovations have caused important shifts among the
monetary accounts, ultimately blurring the distinction
between the various narrow monetary aggregates.
The first wave of innovations in banking products,
which took place from 1978 to 1986, significantly
reduced the demand for M1 in both the corporate and
household sectors in Canada (Aubry and Nott 2000).
On the corporate side, a number of new cash-man-
agement packages allowed businesses to consolidate
several accounts into one centralized account. As a
result, ﬁrms were able to reduce their total working
cash balances. For households, the introduction of
daily-interest savings accounts (chequable and non-
chequable) boosted incentives to deposit and transfer
money into these accounts, which were not included
in the measurement of M1 because they were unlikely
to have been used for transactions purposes before the
adoption of such ﬁnancial innovations. Throughout
this period, new financial products introduced by
deposit-taking institutions continued to offer house-
holds and firms increasing flexibility in the type of
account in which to hold deposits.
The second major wave of ﬁnancial innovations began
around 1993. Mutual fund products gained popularity
relative to notice deposits as a saving vehicle, and free
credit balances (cash or margin accounts intended for
trading financial assets) grew rapidly. More importantly,
as mentioned earlier, the removal of reserve require-
ments in the mid-1990s eliminated the need for banks
to differentiate between demand (transactions) and
notice (savings) deposits for reserve purposes. Indeed,
many banks can no longer distinguish “demand”
deposits from some types of notice deposit. As well,
interest payments on some types of demand deposit
became more common. In addition, the innovations in
business accounts also made a signiﬁcant contribution
to the boost in the growth of GM1. A sizable share of
GM1 was thus allotted to the sale and purchase of
financial assets rather than to transactions for purchas-
ing goods and services (Aubry and Nott 2000). Lastly,
the development of Internet banking during the late
1990s enabled bank clients to easily transfer money
betweennon-savingsandsavingsaccounts.Thisallows
bank clients to deposit money in accounts that yield
higher interest, while still being able to transfer money
for transactions purposes without ﬁrst having to give
notice to the bank.
Towards M1+ and M1++
Thus, over the years, it has become increasingly difﬁ-
cult to differentiate between money held for transac-6 BANK OF CANADA REVIEW • SUMMER 2005
tions purposes and money held as savings. This has
ultimately led to concerns about whether M1 and GM1
are adequate measures of transactions balances.
Financial institutions are also experiencing difﬁculties
in classifying and reporting their deposit accounts as
either demand or notice, raising concerns about the
quality of M1 and GM1 data. In an effort to capture a
broadernotionoftransactionsmoneyandtointernalize
the shifts occurring in some of the components, two
alternative measures of narrow money, M1+ and
M1++, have been published and monitored by the
Bank since 1999. M1+ and M1++ are not affected by the
distinction between demand and notice deposits
because they incorporate both account categories. As
such, they capture the components related to transac-
tions purposes, as well as to savings purposes. For all
of these reasons, the Bank of Canada has been moti-
vated to explore new ways to define measures of
transactions money (Gilbert and Pichette 2003).
Over the years, it has become
increasingly difﬁcult to differentiate
between money held for transactions
purposes and money held as savings.
EvolutionoftheInformationContent
of Narrow Monetary Aggregates
It has been generally determined that the growth of
narrow money tends to precede growth in real output.
Early research has veriﬁed the signiﬁcance of this rela-
tionship over long historical samples (Hostland, Poloz,
and Storer 1987; Muller 1992). Given the changes in
the financial and regulatory environment over the
1990s, it is essential to examine how this relationship
between narrow money and output has evolved over
time.
Charts 1 and 2, which are similar to a chart published
in the Bank of Canada’s semi-annual Monetary Policy
Report,3 plot the quarterly growth of real gross domestic
product (GDP) and the two-quarter moving average4
3.  Many studies have shown that the ﬁrst and second lag of money growth
are the only signiﬁcant lags in explaining real output growth. For example,
see Hostland, Poloz, and Storer (1987) and Longworth (2003).
4.  A two-quarter moving average is the average of a variable in this period
and in the preceding one (i.e., mxt = (xt + xt-1)/2).
of the growth of various real narrow monetary aggre-
gates (lagged one quarter). The charts suggest that
movements in the real monetary aggregates have usu-
ally preceded movements in real output growth, indi-
cating that the movements in money growth have
some leading information for future output growth. In
* Two-quarter moving average of growth in GM1 and M1 (deﬂated by core
CPI), one quarter earlier. Core CPI is the consumer price index excluding the
eight most volatile components and the effect of changes in indirect taxes on
the remaining components.
Chart 1
Growth of Real GDP, Real GM1, and Real M1




























* Two-quarter moving average of growth in M1+ and M1++ (deﬂated by core
CPI), one quarter earlier. Core CPI is the consumer price index excluding the
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Chart 2
Growth of Real GDP, Real M1+, and Real M1++
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the literature, this lag effect is traditionally shown to
be the strongest betweenoutputgrowthandthegrowth
of GM1 and M1.
To quantitatively assess how this lead-lag relationship
has evolved over time, a simple empirical exercise is
performed to calculate the rolling correlations between
the lagged two-quarter moving average of real narrow
money growth and real output growth. The total sam-
ple is derived from the period 1975Q1 to 2005Q1. A
10-year correlation for the period 1975Q4 to 1985Q35
is calculated for each of the combinations considered
(GM1, GDP), (M1+, GDP), and (M1++, GDP). The start
and end dates are then rolled forward (1976Q1 to
1985Q4), and the 10-year correlations are calculated
again. The start and end dates continue to be rolled
forward, and the same exercise is performed until
2005Q1. For simplicity, the results using real M1 are
not presented, since they are broadly consistent with
those using real GM1.
During the period from 1975 to 1991,
real GM1 had better leading
information for output growth. But
real M1+ has become the more
relevant indicator since 1993.
Chart 3 shows the results of the rolling exercise for the
10-year correlations between output growth and the
lagged two-quarter moving average of real money
growth.6 The following conclusions can be drawn
from this chart:
1 ) Over the period 1985 to 1996, the correla-
tions using real GM1 were generally
higher than those using real M1+ and real
M1++. Over the period 2000 to 2005, how-
ever, there has been a clear deterioration
in the correlations using real GM1. In the
more recent period, the correlation using
real GM1 has fallen to about 0.30, which is
close to the lowest value over the entire
sample.
2 ) Since 2000, the correlations using real M1+
outperformed the ones using real GM1.
5.  This correlation corresponds to the 1985Q3 observation.
6. Correlations using the lagged two-quarter moving average are higher than
those using only the ﬁrst lag.
3 ) The correlations pertaining to real M1+
have been fairly stable over the whole
sample and have generally been around
0.45, on average.
These results suggest that a shift has likely occurred in
the information content of real narrow monetary
aggregates for output growth. While GM1 had higher
correlations over the ﬁrst part of our sample period,
M1+ had stronger correlations in more recent years.
Thus, the information content of real GM1 has dete-
rioratedovertime,whiletheinformationcomingfrom
real M1+ has been stable.
On a more formal basis, the results described in Box 2
support this view and determine that 1992 was the
year when a shift occurred.7 During the period from
1975 to 1991, real GM1 had better leading information
for output growth. But real M1+ has become the more
relevant indicator since 1993. This new regime is likely
to persist, since the developments that made it difﬁ-
cult to distinguish between demand and notice depos-
its are permanent. This ﬁnding is consistent with the
existence of a shift in the estimated parameters of the
7. The correlations in Chart 3 cannot be used to isolate the date of the change
in regime because they will include observations from both regimes for a
period of 10 years following the change. Thus, we use the methodology in
Box 2 to identify the period of regime change.
Chart 3
10-Year Rolling-Window Correlations for the
Growth of Real GDP and Real Lagged Monetary
Aggregates (two-quarter moving average)
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* Each observation shows the correlation for a 10-year period ending at the
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The correlations analysis provides evidence of
changes in the relationship between output growth
and the various narrow monetary aggregates. The
exercise does not indicate, however, when these
changes might have occurred, nor does it identify
which narrow monetary aggregate has been the
most informative over a certain period of time. In
order to address these issues, a two-state regime-
switching model for real GDP growth was esti-
mated, using quarterly data from 1975Q1 to
2005Q1. For consistency with other parts of this
article, the results are reported using the two-quar-
ter moving average growth rate of money varia-
bles.1, 2
In regime 1, the monetary variable related to real
GDP growth is real GM1, while in regime 2, the
monetary aggregate of interest is real M1+. In addi-
tion to providing estimates of the parameters in
these relationships, the model provides estimates
of the probability of being in regime 1 (p1t) or
regime 2 (p2t), with p1t + p2t = 1 in each quarter. If
real GM1 were better at explaining output growth
than real M1+ at observation t, p1t would be higher
than p2t.





where  is the growth rate and t denotes time. In
both regimes, the coefﬁcients on money growth are
positive and signiﬁcantly different from zero. This
suggests that monetary aggregates are useful for
predicting output growth over the two regimes.
Results in Chart B2 show that, over the period 1975
to 1991, the probability that output is best explained
by regime 1 is near 1.0, on average. In comparison,
1.  For more details, see the forthcoming Bank of Canada Working Paper
by Chan, Djoudad, and Loi, “Changes in the Indicator Properties of Nar-
row Monetary Aggregates.”
2.  Using one-quarter lagged money growth (instead of the two-quarter
moving average) would not change the qualitative results presented here.
3.  Bracketed terms are t-statistics.
D GDP () t 2.86 0.18*D GDP () t 1 – 0.27*D GM1 () t 1 – ++ =
D GDP () t 0.52 0.48*D GDP () t 1 – 0.20*D M1+ () t 1 – ++ =
D
over the period 1993 to 2005, the probability that
output is best explained by regime 2 is near 1.0, on
average. These results imply that real GM1 is better
at explaining output growth up to 1991, while real
M1+ has become the better indicator since 1993.
They suggest that a shift to a new regime occurred
around 1992.
We have also conducted the same exercise using
other combinations of real narrow monetary aggre-
gates (GM1 vs. M1++, M1 vs. M1+, and M1 vs. M1++);
all results lead to the same general conclusion. That
is, narrow monetary aggregates not affected by the
distinction between demand and notice deposits
(M1+ and M1++) have become more informative in
predicting future output growth since 1993. The
year 1992 represents a transition period when the
model using GM1 became less informative than the
one using M1+. This transition period corresponds








We also regress simple linear equations for the two
subperiods, 1975Q4 to 1991Q4 and 1993Q1 to
2005Q1. As shown in the equations above, in the
ﬁrst period (1975Q4–1991Q4), the explanatory
power  of the equation using GM1 is higher
than that using M1+. In the second period, how-
ever, the equation using M1+ is shown to have a
higher explanatory power.5 In addition, the coefﬁ-
cient on real GM1 is much higher in the ﬁrst period
than in the second. These results conﬁrm our ﬁnd-
ings using regime-switching models.
4.  Bracketed terms are t-statistics.
5.  The higher explanatory power of M1+ compared with GM1 is even
more noticeable if we consider alternative speciﬁcations. For more
details, see Chan, Djoudad, and Loi (forthcoming).
D GDP () t 2.25 0.26*D GDP () t 1 – 0.27*D GM1 () t 1 – R
2
0.38 = ++ =
D GDP () t 1.32 0.37*D GDP () t 1 – 0.14*D M1+ () t 1 – R
2
0.28 = ++ =
D GDP () t 0.89 0.46*D GDP () t 1 – 0.10*D GM1 () t 1 – R
2
0.32 = ++ =
D GDP () t 1.09 0.43*D GDP () t 1 – 0.14*D M1+ () t 1 – R
2
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money demand equation that occurred over that
period (Hendry 1995; Maclean 2001).
Conclusion
Financial innovations and the removal of reserve
requirements have made the distinction between
demand and notice deposits artificial. As a result,
ﬁnancial institutions are ﬁnding it increasingly difﬁ-
cult to allocate new accounts between these two cate-
gories. Thus, there are growing concerns that this
change may have eroded the leading information of
M1 and GM1 for future GDP growth. Consequently, M1
and GM1 may no longer provide more information
than M1+ and M1++.
Our ﬁndings suggest that the leading-indicator prop-
erties of M1, GM1, M1+, and M1++ for GDP growth
have shifted over time. Previous empirical results had
suggested that real M1 and real GM1 were tradition-
ally better indicators for future output growth. More
recently, however, real M1+ has become more informa-
tive. Thus, we find evidence in favour of the existence
of a regime shift in the indicator properties of narrow
moneyforoutputgrowth.Thisregimechangeoccurred
in 1992 and is likely to persist.
When constructing the narrow monetary aggregates,
the primary goal was to capture the supply of transac-
tions money. Given institutional changes and ﬁnancial
innovations, the concept of transactions money is no
longer likely to be adequately captured by GM1 or
M1. We argue that the broader measure M1+ now bet-
ter deﬁnes transactions money. Indeed, today there is
less need for agents to carefully consider their holding
of cash, since many non-term assets are easily converted
into cash. This renders the distinction between demand
and notice deposits less relevant for money demand.
Box 2 (cont’d)
Chart B2
Real Gross M1 vs. Real M1+ as an Indicator of Real Output Growth
Regime 1, Real Gross M1
Probability of being in regime 1
Regime 2, Real M1+
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